Mutational analysis of the active site residues of a D: -psicose 3-epimerase from Agrobacterium tumefaciens.
D-Psicose 3-epimerase from Agrobacterium tumefacience catalyzes the conversion of D: -fructose to D-psicose. According to mutational analysis, the ring at position 112, the negative charge at position 156, and the positive charge at position 215 were essential components for enzyme activity and for binding fructose and psicose. The surface contact area and distance to the bound substrate by molecular modeling suggest that the positive charge of Arg215 was involved in stabilization of cis-endiol intermediate. The distances between the catalytic residues (Glu150 and Glu244) and Mn(2+) are critical to the catalysis, and the negative charges of the metal-binding residues are important for interaction with metal ion. The kinetic parameters of the D183E and H209A mutants for metal-binding residues with substrate and the near-UV circular dichroism spectra indicate that the metal ion bound to Asp183 and His209 is involved not only in catalysis but also in substrate binding.